Remarks 

This Preliminary Amendment cancels without prejudice original claims 1 to 1 1 in the 
underlying PCT Application No. PCT/DE02/04437 and the substitute claims presented in the 
annex to the International Preliminary Examination Report. This Preliminary Amendment adds 
new claims 12-20. The new claims, inter alia, conform the claims to United States Patent and 
Trademark Office rules and do not add new matter to the application 

In accordance with 37 C.F.R. § 1.125(b), the Substitute Specification (including the 
Abstract, but without the claims) contains no new matter. The amendments reflected in the 
Substitute Specification (including Abstract) are to conform the Specification and Abstract to 
U.S. Patent and Trademark Office rules or to correct informalities. As required by 37 C.F.R. § 
1.121(b)(3)(ii) and § 1.125(c), a Marked Up Version Of The Substitute Specification comparing 
the Specification of record and the Substitute Specification also accompanies this Preliminary 
Amendment. Approval and entry of the Substitute Specification (including Abstract) are 
respectfully requested. 

The underlying PCT Application No. PCT/DE02/04437 includes an International 
Search Report, dated April 3, 2003, a copy of which is included. The Search Report includes a 
list of documents that were considered by the Examiner in the underlying PCT application. 

The underlying PCT Application No. PCT/DE02/04437 also includes an 
International Preliminary Examination Report, dated December 9, 2003. An English translation 
of the International Preliminary Examination Report and annex thereto are included herewith. 



6 



« » 

Applicants assert that the subject matter of the present application is new, non- 
obvious, and useful. Prompt consideration and allowance of the application are respectfully 
requested. 

Respectfully Submitted, 
KENYON & KENYON 
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New York, NY 10004 
(212) 425-7200 



CUSTOMER NO. 26646 



7 



DT09Rec'dPCWPT0 1 3 SEP 2004" 

[10191/3703] 

10/507537 

METHOD FOR OPERATING A FUEL METERING SYSTEM OF A MOTOR 
VEHICLE, COMPUTER PROGRAM , CONTROL UNIT AND 
FUEL METERING SYSTEM 

Background Information FIELD OF THE INVENTION 

The present invention relates to a method for operating a fuel 
metering system of a motor vehicle-; — in which fuel is delivered by 
at least one supply pump to at least one high pressure area, — where 
the fuel is injected by at least one fuel injector from the high 
pressure area directly into at least one combustion chamber, — at 
least one sensor detecting the pressure in the high pressure area 
and at least one pressure regulating element being provided for 
adjusting the pressure in the high pressure area 

The present invention also relates to a computer program for an 
internal combustion engine of a motor vehicle as well as to a 
control unit for operating a fuel metering system of a motor 
vehicle and to a fuel metering system for an internal combustion 
eng i ne of a motor vehic l e , BACKGROUND INFORMATION 
Fuel One of the common fuel metering systems for motor vehicles 
according to the species are known for example under is known as 
the name common rail system. In these systems this system , fuel is 
delivered by a first fuel pump from a fuel reservoir to a first 
pressure area. Starting from this first pressure area, the fuel is 
transported by a high pressure pump into a common rail - in this 
common rail the fuel which is under very high pressure. In the case 
of a diesel common rail system, pressures for example up to may 
reach 2 000 bar, and in the case of a gasoline common rail system, 
pressures for example may reach up to 150 bar. The fuel is injected 
by a fuel injector at predefinable points in time from the common 
rail directly into a combustion chamber of the combustion engine. 

Normally there is a pressure regulating element, for example a 
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pressure control valve or the like, located in the high pressure 
area, usually directly on the common rail. This pressure regulating 
element is actuatable by a control unit, usually the engine 
control unit, in such a way that various pressures are attainable 
5 in the common rail. In this case^ the various pressures are matched 
to the various operating situations, in which different pressures 
make sense for optimizing the combustion process. 

A special problem of a common rail system arises in the starting 
10 phase, since at the moment the engine starts, the pressure in 
the common rail in an extreme case corresponds merely to an 
admission pressure. It is thus necessary for optimal combustion 
to elevate the pressure in the common rail to normal operating 
pressure as quickly as possible. To this end, for example, the 
15 control unit specifies that a maximum rail pressure be set by 
the pressure regulating element. During the phase in which the 
rail pressure is rising to its normal level, there is naturally 
a very great change in pressure in the rail over time, which 
makes it difficult to meter fuel as intended. Due to the 

2 0 transient pressure conditions in the common rail, it is nearly 

impossible very difficult for the control unit to calculate an 
injection time that corresponds to the fuel injection quantity 
actually desired. This also sometimes results from the fact 
that a computation of the fuel injection time is performed 
25 first, and only afterward is it possible to actuate the fuel 

injector accordingly. Thus there is a time difference between the 
computation of the injection and the actual injection itself. 
Within this period there is a possibility^ that because of the 
transient pressure conditions in the common railj_ a fuel pressure 

3 0 that is different from that intended by the control unit when 

calculating the injection time will develop. 

Object of the Invention SUMMARY OF THE INVENTION 
£ &°t& It is therefore an object of the present invention ±s to 
3 5 specify provide a method for operating a fuel metering system 
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acco r ding to the definition of the species;- which improves the 
metering of fuel as desired compared to the known methods. 



Achievement and Advantages of the Present Invention 
5 The object is achieved through a system and method for operating a 
fuel metering system of a motor vehicle, in which fuel is delivered 
by at least one. supply pump to at least one high pressure area, the 
fuel being injected by at least one fuel injector from the high 
pressure area directly into at least one combustion chamber, at 

10 least one sensor detecting the pressure in the high pressure area, 
at least one pressure regulating element being provided for 
adjusting the pressure in the high pressure area, and change in 
pressure in the high pressure area over time being limited. This 
limitation of the change in pressure in the high pressure area over 

15 time according to the present invention reliably improves the 
metering of fuel as intended. 

Because the rail pressure gradient is limited to a maximum 
value, the precision of the fuel metering is also increased, 
20 since the limitation of the rail pressure gradient results 

in a maximum specifiable rail pressure difference between the 
moments at which a fuel injection is calculated and the moment 
at which a fuel injection is carried out by actuating the fuel 
inj ector . 

25 

In a first advantageous re f inement example embodiment of the 
present invention^ the change in pressure in the high pressure area 
over time is limited as a function of a maximum possible fuel 
delivery by the supply pump. The maximum allowed rail pressure 

3 0 gradient is advantageously set to a value that lies within the 
range of the maximum physically possible values of the fuel 
metering system. Regulation of the rail pressure is improved by 
this measure according to the present invention. Advantageously, 
the pressure gradient values that are permissible here are saved to 

35 speed-dependent and load -dependent characteristic maps in a memory 
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of the control unit. In this way^ the maximum permissible rail 
pressure gradient may be adjusted or adapted in an ideal way to any 
operating situation. 



5 In the preferred an example embodiment of the method according to 
the present invent ion^. the change in pressure in the high pressure 
area over time is limited as a function of a specifiable injection 
quantity error. This measure according to the present invention 
makes it possible in a particularly advantageous way to specify the 

10 maximum injection quantity error using which possible exhaust gas 
limiting values are just still implementable . Since there is 
practically always a time discrepancy between the computation of 
the injection time and the actual activation of the fuel injector, 
as explained earlier, the method according to the present invention 

15 results particularly advantageously in a computable maximum 

injection quantity error, due to the fact that the maximum rail 
pressure gradient is limited. Particularly advantageous is the 
refinement of the method according to the present invention, 
that the limitation of the change in pressure in the high 

2 0 pressure area over time is always specified in a period between 
two' rail pressure gradient computations. The method thereby is 
particularly advantageously oriented toward the computation 
cycle of the rail pressure gradient, which varies depending on 
the speed of the combustion engine. 

25 

In an advantageous refinement another embodiment of the method 
according to the present invention , along with the injection 
quantity error, consideration is given to at least the 
instantaneous pressure in the high pressure area and/or a sampling 

30 rate of the pressure measurement in the high pressure area and/or 
an engine speed and/or specific data of the supply pump when 
determining the limitation of the change in rail pressure over 
time. The specific data of the supply pump means here for example 
the number of cams that are driven via the high pressure pump. This 

35 allowance for additional relationships adapts the method according 
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to the present invention particularly advantageously to all 
significant influencing parameters of the fuel metering system. 

In a particularly preferred refinement another embodiment of the 
5 method according to the present invention limiting values are 
determined in at least two different ways, the minimum of the 
limiting value is determined by a comparison operation, and this 
minimum value is selected as the limit for the change in pressure in 
the high pressure area over time. The minimum rail pressure gradient 
10 which results from various types of determination is thus selected. 
This ensures at every moment that the rail pressure gradient does 
not exceed critical values in any operating situation. 

Of particular significance — is the implementation of the The 
15 method according to the present invention may be implemented 
in the form of a computer program that is intended for an 
internal combustion engine, in particular e.g. , for a motor 
vehicle. The computer program has a sequence of instructions that 
are suitable for carrying out the method according to the 

2 0 present invention when they are executed on a computer. 

Furthermore , the sequence of instructions may be stored on a 
computer- readable data medium, for example a diskette, a CD-ROM, a 
DVD, a flash memory or the like. 

25 

In these cases, — the present — invention is implemented by the 
computer program, — so that this computer program represents the 
invention in the same way as the method which the computer program 
is suited to execute. This is true rega r dless of whether the 

3 0 computer program is stored on a storage medium, — or whether — ±-b 

exists per se i.e., — independently of any storage medium. 

The object is present invention also achieved by provides a control 
unit for operating a fuel metering system of a motor vehicle, in 
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which fuel is delivered by at least one supply pump to at least one 
high pressure area, the fuel being injected by at least one fuel 
injector from the high pressure area directly into at least one 
combustion chamber, at least one sensor detecting the pressure in 
5 the high pressure area, at least one pressure regulating element 
being provided for adjusting the pressure in the high pressure 
area, and the change in pressure in the high pressure area over 
time being limitable. 

10 The ob j ect — a-s- present invention also achieved by provides a 
fuel metering system for an internal combustion engine of a 
motor vehicle, having at least one supply pump for transporting 
fuel to at least one high pressure area, having at least one 
fuel injector for direct injection of the fuel from the high 

15 pressure area into at least one combustion chamber, having at 
least one sensor for detecting the pressure in the high pressure 
area, having and at least one pressure regulating element for 
setting the pressure in the high pressure area, the change in 
pressure in the high pressure area over time being limitable. 

20 

Additional features , — application possibilities and advantages of 
the presen t — invention derive — from the — fo ll owing description of 
exemplary embodiments of the present invention, — which are shown 
in the — figures . 

25 

Exemplary Embodiments of the Invention BRIEF DESCRIPTION OF THE 
DRAWINGS 

Figure 1 shows a control unit according to the present invention 
and a fuel metering system for an internal combustion engine 
3 0 according to an embodiment of the present invention [[;]] ^ 

Figure 2 shows a first an exemplary embodiment of the method 
according to the present invention [[;]]_=_ 

3 5 Figure 3 shows a second exemplary embodiment of the method 
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according to the present invention-; — artd^ 

Figure 4 shows a possible an exemplary flow chart of the method 
according to the present invention. 

5 

DETAILED DESCRIPTION 

Figure 1 shows a control unit 16 according to an embodiment of 
the present invention, which actuates an internal combustion 
engine. In the engine^, a piston 2 is movable back and forth in a 

10 cylinder 3. Cylinder 3 has a combustion chamber 4, to which an 

intake pipe 6 and an exhaust pipe 7 are connected through valves 
5. Also connected to combustion chamber 4 are a fuel injector 8 
which is actuatable using signal TI , and a spark plug 9 which is 
actuatable using a signal ZW. Signals TI and ZW are transmitted 

15 here by control unit 16 to fuel injector 8 and spark plug 9, 
respect ively . 

Intake pipe 6 is equipped with an air mass sensor 10, and exhaust 
pipe 7 having a lambda sensor 11. Air mass sensor 10 measures the 
2 0 air mass of the fresh air fed to intake pipe 6, and as a function 
of this air mass generates a signal LM. Lambda sensor 11 measures 
the oxygen content of the exhaust gas in exhaust pipe 7, and as a 
function of the oxygen content generates a signal Lambda. The 
signals from air mass sensor 10 and lambda sensor 11 are supplied to 

2 5 control unit 16. 

Intake pipe 6 contains a throttle valve 12, whose rotational 
position is adjustable by means of a signal DK. In addition, 
exhaust pipe 7 may be connected with intake pipe 6 via an exhaust 

3 0 return line (AGR) , not shown here. The exhaust return may be 

controlled for example through an exhaust return valve, also 
not shown here, which is actuatable by control unit 16. 

The method according to the present invention may be used both for 
35 diesel and for gasoline engines. In conjunction with this 
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exemplary embodiment, the method according to the present 
invention is described on the basis of a gasoline engine having 
direct injection. A direct -inject ion gasoline engine of this 
sort may be operated in a variety of modes . In a first operating 
5 mode, homogeneous operation of the engine, throttle valve 12 is 
partially opened or closed depending on the desired air mass 
supplied. The fuel is injected into combustion chamber 4 by 
fuel injector 8 during an intake phase brought about by piston 
2. The simultaneously aspirated air causes the injected fuel 

10 to be agitated, so that it is distributed essentially 

uniformly/homogeneously in combustion chamber 4. The fuel-air 
mixture is then compressed during the compression phase, in order 
to then be ignited by spark plug 9 . The expansion of the ignited 
fuel drives piston 2. In this first operating mode, homogeneous 

15 operation, the torque of the combustion engine is essentially 

proportional to the air mass supplied, so that this operating mode 
is also referred to as air- controlled. 

In a second operating mode, stratified operation of the engine, 
2 0 throttle valve 12 is opened wide. The fuel is injected into the 
combustion chamber by fuel injector 8 during a compression 
phase brought about by piston 2 . The fuel is then ignited with 
the help of spark plug 9, so that in the work phase that follows 
piston 2 is driven by the expansion of the ignited fuel. In this 
2 5 second operating mode, the torque generated by the engine is 
substantially a function of the mass of fuel brought into 
combustion chamber 4. For that reason this second operating mode, 
stratified operation, is also referred to as fuel -controlled 
operating mode. The method according to the present invention thus 
30 acquires special significance, in particular in this second 
operating mode. 

The engine is able to switch between the various operating modes 
with the help of the control unit. In all operating modes, driven 
35 piston 2 sets a crankshaft 14, which ultimately drives the wheels 
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of the motor vehicle, in rotary motion. On crankshaft 14 there is 
a toothed wheel which scans the teeth of a speed sensor 15 
directly opposite. Speed sensor 15 generates a signal from which 
the speed N of crankshaft 14 is determined, and transmits this 
5 signal N to control unit 16. 

In all operating modes, the mass of fuel injected into the 
combustion chamber by fuel injector 8 is controlled and/or 
regulated by control unit 16, in particular in regard to low fuel 

10 consumption and/or low emission of pollutants and/or a desired 
target torque. The change in pressure in the high pressure area 
over time is also limited in control unit 16 as a function of 
various factors according to the present invention. To this end, 
control unit 16 is provided with a microprocessor, which has stored 

15 program code in a storage medium that is suitable for performing 
the entire control of the fuel metering system according to the 
present invention. 

Control unit 16 according to Figure 1 is also connected to an 
2 0 accelerator pedal sensor 17, which generates a signal FP that 

indicates the position of an accelerator pedal/gas pedal that is 
operable by a driver and thus indicates the torque requested by the 
driver. Depending on additional operating conditions and the 
torque requested by the driver, the operating mode to be carried 

2 5 out currently is selected by control unit 16 and actuated and/or 

regulated accordingly. 

Both in the case of a direct -inject ion diesel combustion engine 
and of a direct -injection gasoline combustion engine, the fuel 

3 0 is injected through fuel injector 8 into combustion chamber 4 at 

high pressure. In the exemplary embodiment according to Figure 
1, a common rail is labeled as 1. Common rail 1, in which the 
fuel is under high pressure, is connected to fuel injector 8 
by a connecting line 20. A pressure regulating element 18 and a 
35 pressure sensor 19 are positioned on common rail 1. The 
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pressure regulating element is actuated by control unit 16 
through a signal DS, in order to implement a desired pressure or 
a desired rail pressure gradient in common rail 1. The 
instantaneous pressure in the common rail is measured by 
5 pressure sensor 19 and pressure signal P is transmitted to control 
unit 16. The illustration according to Figure 1 does not show a 
pre-supply pump which transports the fuel from the tank of the 
motor vehicle into a low pressure area, nor a high pressure 
supply pump that transports the fuel from the low pressure 
10 area into the common rail-; — since this is not essential to the 
present invention . 

Also not shown is a return line that connects pressure regulating 
element 18 with the low pressure area. Through this return line it 

15 is possible for the pressure regulating element, depending on the 
actuating signal DS, to release a certain mass of fuel from the 
common rail, where the fuel is under high pressure, back to the low 
pressure area. In this way^ the pressure regulating element is able 
to influence the pressure in the common rail . The present 

2 0 invention is not restricted here to a specific pressure regulating 
element, but works in principle with any device that is capable of 
varying the pressure in the common rail . 

The method according to the present invention which is 
25 implemented in control unit 16 is explained in greater detail in 
conjunction with Figures 2, 3 and 4 below. 

Figure 2 shows a first exemplary embodiment of the method 
according to the present invention. In the illustration 

30 according to Figure 2, time T in seconds is shown on the 
horizontal axis and rail pressure P in megapascals on the 
vertical axis. The illustrated curves 21, 22 and 23 depict 
increases in rail pressure limited according to the present 
invention. The exemplary embodiment according to Figure 2 

35 applies here to an engine speed N of 1000 revolutions per minute. 
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In practice Figure 2 could may represent a rail pressure buildup 
after an engine start, where the engine is operated at an idling 
speed of 1000 rpm when the vehicle is standing still. Both in 
Figure 2 and in the following Figure 3, the rail pressure at 
5 time T=0 corresponds to the admission pressure which is produced 
for example by an electrically operated fuel pump (EKP) . 

Within the framework of this invention there are a variety of 
possibilities for limiting rail pressure P or the rail pressure 
10 gradient to a maximum value. The following discussion 

illustrates three different possibilities for determining a 
maximum rail pressure gradient. 

In the illustration according to Figure 2 it can be seen that 
15 curves 22 and 23 are identical. The reason for this is that the 
determination of the maximum rail pressure gradient under the 
operating conditions existing in Figure 2 (in particular an 
engine speed N of 1000 rpm) yields the same result with these 
two possibilities for determining the rail pressure gradient. 

20 

Curve 21 represents a first possibility option for limiting the 
rail pressure gradient to a maximum value. In this first variant, 
the rail pressure gradient is limited depending on a maximum 
possible capacity of the high pressure pump. Because of system 

2 5 limitations, the high pressure pump would be essentially unable to 
implement a higher rise in rail pressure than is shown with curve 
21. However, to support regulation of the rail pressure it 
makes sense to limit the rail pressure gradient by using control 
technology. The essential most significant influencing 

30 factors here are speed N of and the load on the internal 

combustion engine at the current operating point. Accordingly, 
since the performance of the supply pump, i.e., the high 
pressure pump is known, permissible pressure gradient values 
are stored in a memory of control unit 15 in speed- dependent and 

35 load -dependent characteristic maps. 
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Curve 22 in Figure 2 illustrates a second possibility option 
for limiting the change in pressure in the high pressure area 
over time. Here, just as in the case of curve 23, the 
5 limitation is essential ly made as a function of a 

specifiable injection quantity error EMF. Additional starting 
values for calculating the limitation of the rail pressure 
gradient are the number of cams AN via which the high pressure 
pump is driven, engine speed N, instantaneousrai 1 instantaneous 
10 rail pressure P and computation grid TR. Computation grid TR 

represents the time that passes between two moments at which rail 
pressure gradient computations are performed. Referenced to 
computation grid TR, the result is thus a permissible change in 
rail pressure Delta_P according to the following formula: 

15 

Delta_P / TR = P * ( EMF * EMF -1) * TR * N * AN / 120 

Instantaneous rail pressure P which is included in the above 
formula is detected for example using pressure sensor 19 according 
2 0 to Figure 1. Since rail pressure P is only detected at discreet 
points in time, the influence of sampling time TA, in particular 
at higher engine speeds N, is no longer negligible. Particularly 
at higher engine speeds N and depending on sampling frequency TA 
of rail pressure P, it is advisable to limit the rail pressure 

2 5 gradient in reference to twice the sampling frequency 2 * TA. This 

is the method of computation used for curve 23. In detail, the 
result is thus the maximum permissible rail pressure change per 
computation grid TR according to the following formula: 

3 0 Delta_P / TR = P * ( EMF * EMF - 1 ) * TR / ( 2 * TA) 

In the range of low speeds N, such as in Figure 2 at 1000 rpm, the 
two computation formulas result in the same rail pressure curve, 
so that curves 22 and 23 are identical. In the illustration 
3 5 according to Figure 2, curve 21 corresponds for example to a 
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constant rail pressure gradient of 0.5 megapascals per 20 
milliseconds. Curve profile 22 corresponds to a maximum injection 
quantity error EMF of 5% per pumping cycle TZ of the high pressure 
pump. Curve 23 corresponds to a maximum injection quantity error 
5 EMF of 5% per double sampling frequency 2 * TA of rail pressure P. 

Figure 3 shows a second exemplary embodiment of the method 
according to the present invention. In contrast to the 
illustration according to Figure 2, here a pressure increase in 

10 the common rail is shown at an engine speed N of 3000 rpm. Curve 
31 here, like curve 21 according to Figure 2, corresponds to a 
constant rail pressure gradient of 0.5 megapascals per 20 
milliseconds. Curve 32, like curve 22 according to Figure 2, 
corresponds to a maximum injection quantity error EMF of 5% per 

15 pumping cycle TZ of the high pressure pump. Curve 33, like curve 
23 according to Figure 2, corresponds to a maximum injection 
quantity error EMF of 5% per double sampling frequency 2 * TA. In 
contrast to the illustration according to Figure 2, in Figure 3 the 
influence of higher speed N on computation options 2 and 3 becomes 

2 0 clear. 

It is recognizable in both Figure 2 and Figure 3 that the 
permissible rail pressure gradient increases as rail pressure P 
rises. This is caused by a decrease in the relative injection 

2 5 quantity error with increasing rail pressure P and constant rail 

pressure gradient. According to the present invention, at every 
time T the rail pressure curve that exhibits the smallest rail" 
pressure gradient is selected for controlling by control unit 16. 
These are curves 22 and 23 jointly in Figure 2 and curve 33 in 

3 0 Figure 3. All in all, the buildup in rail pressure with the 

selection of the maximum rail pressure gradient depending on the 
injection quantity error, according to the present invention, is 
significantly slower than systems according to the known methods, 
in particular at low rail pressures. Compliance with a permissible 
3 5 injection quantity error is guaranteed, however, which is 
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absolutely necessary in regard to conforming with present and 
future exhaust guidelines. 

The particular One of advantages of the method according to the 
5 present invention are at the operating points at which there is a 
rapid pressure buildup with high rail pressure gradients, as is 
the case for example in the post-startup phase or when there is a 
jump in the setpoint value of the rail pressure. In these cases, 
with the method according to the present invention^ the 
10 permissible lambda limiting values are maintained, which is also 
verifiable by measuring the lambda value and simultaneously 
monitoring the rail pressure gradient during rapid pressure 
buildup. 

15 As already explained above, the method according to the present 
invention is usable in every operating situation of the fuel 
supply system in which there is a jump in the setpoint value of 
the rail pressure. 

2 0 Figure 4 shows a flowchart of an exemplary embodiment of the 

method according to the present invention in the form of a flow 
chart . In a first step 41, initial values are detected by 
control unit 16 or read out from the memory in the control 
unit. These starting values for the subsequent computation 
25 are for example the actual rail pressure value, the rail 
pressure sampling time TA, the permissible injection 
quantity error, computation grid TR, the number of cams via 
which the high pressure pump is driven, cycle time TZ of the 
pumping cycle of the supply pump, and the speed of the engine. 

3 0 Step 41 is followed by a step 42, in which a check is first 

performed of whether the speed of the engine is higher than a 
specifiable threshold value. Depending on whether the speed is 
above or below the specific threshold value, a distinction is made 
between the two previously stated computation formulas for 
3 5 limiting the rail pressure gradient depending on a specifiable 
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injection quantity error EMF. 

Step 42 is followed by Step 43, in which a calibrated maximum rail 
pressure gradient is read from a characteristic map in the control 
5 unit, as a function of speed N of the engine and the instantaneous 
load on the engine. In subsequent step 44 a minimum value is 
selected between the particular maximum rail pressure gradients 
according to step 43 and step 42. Step 44 is followed by step 45 , 
in which pressure regulating element 18 is actuated in accordance 
10 with the maximum rail pressure gradient which was selected in step 
44 . 

Theoretically, an additional approach includes estimating the rail 
pressure in advance using complex computation means, which is 

15 extremely costly however and correspondingly 

computation- intensive . This possibility clearly goes beyond the 
control units for operating a fuel metering system that correspond 
corresponds to the present related art. In comparison, the 
possibility according to the present invention for limiting the 

2 0 maximum rail pressure gradient represents a simple and reliable 
approach, which in addition is also inexpensive, since no 
additional hardware components are necessary. 

Finally it should be pointed out It is noted once more that the 
2 5 method according to the present invention may be used for both 
gasoline and diesel combustion engines. It is within the 
discretion of the person skilled in the art to adapt the method 
according to the present invention to the different rail pressures 
prevailing in the various systems. 

30 
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Abstract Abstract Of The Disclosure 

A method for operating a fuel metering system of a motor vehicle 
is described provided , in which fuel is delivered by at least one 
supply pump to at least one high pressure area, the fuel being 
injected by at least one fuel injector from the high pressure area 
directly into at least one combustion chamber, at least one sensor 
detecting the pressure in the high pressure area, and at least one 
pressure regulating element being provided for adjusting the 
pressure in the high pressure area. A computer program for an 
internal combustion engine of a motor vehicle, — as well as a 
control unit for operating a fuel metering system of a motor 
vehicle, — and a fuel metering system for an internal combustion 
engine of a motor vehicle are also described. 

(Figure 3) 
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